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2. 



This REPORT conslste of a total of 4 stiaets, Including this cover stieet. 

„ ^ . . Kw AMWpy ; p sheets of the description, claims andter drawings whtoh have 

^ fiSte 70^^^^^ of the Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheets. 



3. This report contains Indtcatiorvs relating to the following Items: 
Basis of the opinion 

No^stabllshm^nt of opinion with regmi to novelty, tnventive step and Industrial applicability 

Lack of unity of invention ^ • lu. utiu. 

Reasoned statement under Hule 66.2Ca){ii) with regard to novelty, inventive step or Industrial applicability: 
citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT Internationai apptication No. PCT/NL 03A30634 

I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been furnish^ bo 
' the rm^lng Office in response to an invitation under Article 14 nre referred to in this report as onginaify filed 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 17)): 



Deserlption, Pag^ 

1.14 as originally filed 
Claims, Numbers 

2-12. 14-22 received on 15.04.2004 with ietter of 15.04.2004 

1^13 filed with telefax on 08.1 0.2004 

Drawings, Sheets 

1/5-5/5 ^ originally filed 

2 With regard to the iangudge, all the elements marked above were available or furnished to this Authority In the 
iangu^e In which the International application was tiled, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the International application (under Rule 40.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55^ andybr 55.3). 

3 With reaard to any nucleotide and/br amino acid sequence disclosed in the Internatonal application, the 
' international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the International apptication as filed has been furnished. 

□ The statement.that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any rBplacement sheet containing such amendments must be referred to under item 1 and annexed to thts 
report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial eppiioablllty; 
* citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: Claims 
No: Claims 



1-22 



Inventive step (IS) 



Yes: Claims 
No: Claims 



1-22 



industrial applicability (lA) 



Yes: Claims 
No: Claims 
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2. Citations and explanations 



see separate sheet 
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INTERNATIONAL PRELIMINARY international application No. PCT/NL 03/00634 
EXAWIINATION REPORT - SEPARATE SHEET 

Re Item V 

Reasoned statement with regard to novelty, Inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : HEDSER VAN BRUG: "Temporal phase unwrapping and its application In 
shearography systems" APPLIED OPTICS, vol. 37, no. 28. 1 October 1998 
(1998-10-01), pages 6701-6706. XP002244333 

Novelty ^ ^ t 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and shows (the references in parentheses applying to this document); 

a shearography system tor measuring surface shapes, comprising a two-camera 

polarization phase-stepped system (page 6705, fig. 6 and 7). 

The subject-matter of claim 1 differs from this known interferometer in that it comprises 
an optical phase filter placed in one of the split beams. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

Inventive step ^ ^ t. * * 

The problem to be solved by the present invention may be regarded as how to generate 
a predetemiined phase plane for a single of the split beams. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following reasons: 
document D1 does not suggest such a modification to the shearography system of 01 . 
Also the other document found during the search does not contain any teaching in this 
sense. 

The consideration on novelty and inventive step given above for method claim 1 
likewise apply, mutatis mutandis, to the corresponding apparatus claim 13. 

Claims 2-12 and 14-22 are dependent on claims 1 and 13 respectively and as such 
also meet the requirements of the PCT with respect to novelty and inventive step. 



Forni PCT/Sepaiate SheeV409 (Sheet 1) (EPO-Aprli 1997) 



3a9IN33^3A:ai 0i::9T SO."SO"TT STS^oN "OQa 



i 5-04-2004 pat. appln. no. PCT/NLzpO3/OO0634 NL0300634 
o w ig^. Of April 15, 2004 



EPO - DG 1 

15. 0^- Z004 jsfew claims 

@ . . 

1. A method for measuring a contour variation of a measuring area on an 
object, comprising the steps of: 

irradiating the measuring area with a Ught beam, while reflection or 

transmission of the beam occurs; 
6 . splitting the transmitted or reflected beam; 

varying the phase of the spUt beams relative to each other, such that the 
differential phase is kept within the rang© of 2 pi; 

combining the split beams with each other and observing a feinge 
pattern which represents a differential phase between the spUt beams; 
10 - calculating an optical path length difference from the differential phase; 
and 

relating the optical path length difference to the contour variation of the 
object, characterized in that the phase is varied by placing an optical phase 
filter in one of the split beams for generating a predetermined phase plane. 

2. A method according to claim 1, characterized in that the phase of the 
split beams is varied by carrying out a relative movement of the beam and the 
measuring area such that the form of the measuring area changes. 

8. A method according to claim 1 or 2, characterized in that the form of the 
measuring area changes under the influence of a material-adding or material- 
removing operation. 

4. A method according to at least one of the preceding claims, characterized 
25 in that the method is repeatedly used for measuriiag phase changes greater 
than 2 pi. 
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5. A method according to claim 1. characterized in that the phase filter is a 
pin hole the size of the di^actioti spot, so that the phase plane is a zero fi^jnt. 

5 6. A method according to at least one of the preceding claims, characterized 
in that the heam has a diameter such that at least two positions, varying in 
height in a measuring area aie exposed; which method comprises the steps of: 
shifting the measuring beam relative to itself along the connecting line 
between said positions so that a differential phase between the shifted beams 

10 lies within a range of 2 pi; and 

calculating, by integrating the differential phase, an optical path length 
difference related to the contour variation of the object. 

7. A xxxethod according to claim 7, characterized in that the method 

15 comprises the step of displacing a split beam by means of a rotating mirror; 
projecting the spUt beams on a lens, which beams, as a result of the 
displacement, run at an angle relative to each other; and observing, in a focal 
plane of the lens, a fringe pattern resulting from a shift of the beams which 
corresponds to the angular displacement of the rotating mirror. 

20 

8. A method according to claim 8, characterized in that the degree of 
shearing is determined by the slope of the contour variation. 

9. A method according to at least one of the preceding claims, characterized 
25 in that the measurmg beam is a parallel light beam of a relatively small 

diameter, wherein the measuring area possesses a dimension smaller than the 
diameter of the measuring beam. 

10. A method according to at least one of the preceding claims, characterized 
30 in that the reflected measuring beam is a diffuse Hght beam. 
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11. A method according to claim 11, characterized in that the measuring 
beam is a homogeneous, parallel Ught beam, wherein the meastMring surface is 
provided with a mat layer, such that the reflected beam is a diffuse light beam. 

12. A method according to daim 11. characterized in that the measuring 
beam is reflected on a smooth surface, wherein the measuring beam is a diffuse 
%ht beam. 

10 13. An apparatus for measuring a contour variation of a measuring area on 
an object, comprising: 

a light source for providing a Ught beam for irradiating a measmisig 

area; 

a holder for positioning the object relative to the Hght source; 
15 . a beam spHtting member for spUtting the transmitted or reflected beam; 

a phase influencing member for setting a phase difference between the 
split beams; 

a beam combining member for combioing the split beams; 
an observation member for observing a fringe pattern representing a 
20 differential phase between the split beams; and 

a processor for calculating an optical path length difference from the 
differential phase and for relating the optical path length difference to the 
" contour variation of the object; 
characterized in that the pliase influencing member comprises an optical phase 
25 filter for generating a predetermined phase plane. 

14. An apparatus according to claim 14. characterized in that the holder is 
adapted for carrying out a relative movement of the beam and the object. 
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15. An apparatus according to claim 14 or 15. characterized in that the 
apparatus is provided with means for changing the form of the object hy a 
material-adding or material-removing operation. 

5 16. An apparatus according to clEum 13. characterteed in that the phase 
filter is a pin hole, so that the phase plane is a zero front. 

' 17. -An apparatus according to at least one of the preceding daims, 
characterized in that the beam possesses such a diameter that at feast two 
10 positions varying in height in a measuring area axe exposed; wherein the 

phase-influencing member comprises means for shifting the measuring beam 
relative to itself in an adjustable manner along the connecting line between 
said positions. 

15 18. An apparatus according to at least one of the preceding claimB, 

characterized in that the phaee-influenciiig member comprises a rotating 
mirror for displacing the spUt beam at an angle, wherein the beam-combimng 
member combines the spht beams and projects them, mutually running at an 
angle, on a lens, wherein the observation member is arranged in a fixial plane 

20 ofthfi'lens. sothatafringepatternisobservedresultingfromashiftingofthe 

beams corresponding to the angular displacement of the rotating mirror. 

19. An apparatus according to at least one of the preceding daims, 
charad»rized in that the measuring beam is a paxaUel light beam of a 

26 relatively small diameter, wherein the measuring area possesses a dimension 
smaller than the diameter of the measuring beam. 

20. An apparatus according to at least one of the procetling claims. 
Characterized in that tbe reflected measuring beam is a diffuse Ught beam. 

30 
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21. An apparatus according to at least one o£ the preceding daims, 
characterized in that the measuring beam is a homogeneous, pataUel light 
beam, wherein the measuring surface is provided with a mat layer, such that 
the reflected beam is a difCuse light beam. 

22. An apparatus according to at least one of the preceding daims, 
characterized in that the measuring beam is reflected on a smooth surface, 
wherein the measuring beam is a diffuse Ught beam. 
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Ng-w claim b 



A «.e^od ^ea..^. a cont^u. variation of . n.ea.uxing a,.a on a. 
irradiating tk« measurmg axea vath a light b^am, wmi 

tranaimssioji of tke besmi occurs; 

BPlittmg the trunemittod or reflected Warn; .u.wthe 
■ r^sth.pha..ofth.spHth.a^sr.lati.eto.achothe..BUchthat 

wmbiJiioBth. split taMos**!"'"""™' 
15 plane. 

. UBht fa providing u feht b»em for irr.«a«»8 a m»»««, 

" , hold^ for po^itioPiBB th. oW»* rvJ^ti,. to U^Ut eovrce, 

a b.«jti»p]ittan6 member for splrtlmguww t._™,_th, 

a ph.s. ir.il™.oi=^ -n'*'' -'-^ ' ■■"^ 

split beamo; 

a beam combing m-b.r for comhi«i»gth.sphtbea«.a, 
: Lc,b..r.atiou«..»berf.rob..rvi.ga^i.^patW.nxapxes»t«^^ 

diferentialpha^e between the split b«ams; ux.d 
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^- 1 lenetb difference fcoitt the 

member comprises ««i opticw.P** 
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